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A device and a method for sampling of milk 

10 THE BACKGROUND OF THE INVENTION AND PRIOR ART 

The present invention relates to a device and a method for 
sampling of milk from an animal the milk of which Is to be 
tested, wherein the device comprises a collecting member 
15 arranged to receive milk samples from a milk line, which Is 
arranged to transport milk from one animal at a time, and a 
passage arranged to allow a milk flow from a milk line to the 
collecting member. 

20 Sampling of milk is performed in order to analyse the quality of 
the milk. Thereby, the content of particular substances and the 
existent of bacterium in the milk of individual cows may be 
analysed. Usually, tubes having a relative small inner diameter 
are used for delivering milk samples from a milk line to a milk 

26 analysing device. Inevitably, milk residues from previous 
samplings are stored as a thin film along the inner wails of such 
tubes. Usually, these tubes have a relative small inner diameter. 
Thereby, the amount of miik forming this film is not negligible in 
relation to the whole amount of milk in a sample. Consequently, 

30 the risk is obvious that miik samples conveyed by such tubes 
comprises a relatively high percentage of milk from previously 
milked cows. Thereby, the result of the analysis of a milk sample 
from a specific cow may be influenced of milk from previously 
milked cows. 

35 
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WO 92/15196 shows an apparatus for sampling of milk from a 
milk line. The apparatus comprises a by-pass line comprising a 
pump, a timer, a sampling valve and a test actuator. A milk flow 
is obtained In the by-pass line during a test period when the 

5 timer is set in a position, which initiates activation of the pump. 
Thus, a milk flow through the by-pass is here obtained during 
the sampling time period. There is a big risk that milk residues 
from a previous milked cow In the by-pass line are mixed with 
the milk sample of the cow. which is to be tested. In an 

10 embodiment of this invention, the milk is streamed to the by- 
pass via an Inlet opening in a collector inside the milk line. After 
the milk has passed through the by-pass line, it Is guided back 
to the milk line, via an outlet opening, to the collector. The outlet 
opening in the collector is positioned at a small distance 

15 downstream of the inlet opening. Especially at a low milk flow in 
the milk line, it Is an obvious risk that milk from different cows is 
mixed in the collector and milk from previously milked cows Is 
guided back into the inlet opening of the by-pass line. 

20 DE 23 54 820 shows a milk line having an extension between a 
first container and a second container. A conduit has an 
extension between these containers in parallel with the ordinary 
milk line. A sampling device is arranged to allow sampling of the 
milk in the conduit. The sampling device, which has a relatively 

25 complex construction, is arranged to discharges milking samples 
from the conduit, via a branch conduit, to a sample container. 

SUiyflMARY OF THE INVENTION 

30 The object of the present invention Is to provide a sampling 
device and a method, which provide reliable milk samples from 
individual animals without influences of possible milk residues 
stored in the conduit arrangement from previously milked 
animals. 

35 




This object is achieved in that the device comprises flow means 
arranged to provide a flow of mlllt from said animal through at 
least a part of the passage at least a time period before a mWk 
sample is collected in the collecting member In order to rinse at 

5 least said part of the passage. Such a milk flow in the passage 
removes relatively quickly possible residues of milk from a 
previously milked animal in the conduit. Thereby, the risk that 
such milk residues will affect a milk sample of the milk from the 
milked animal is substantially eliminated. Such a rinsing process 

10 of the passage is very simple and it does not require a 
disconnection of the conduit arrangement from the milk line. The 
rinsing process does not remain any residue of water or another 
cleaning liquid into the conduit, which may affect the milk 
sample. Consequently, a drying process in order to remove such 

15 water or a cleaning liquid from the passage is also unnecessary. 
The rinsing process does not affect the milking process at all. 

According to a preferred embodiment of the invention, the 
conduit arrangement comprises a conduit loop, having a first 

20 end connected to a milk line and a second end connected to the 
milk line at a distance from the first end, and a valve member 
arranged to allow a discharge of the milk in the conduit loop to 
the collecting member, wherein a first part of the conduit loop, 
which has an extension from the first end to the valve member! 

25 comprises a first part of said passage. The second end, which 
comprises an outlet opening, is thus connected to the milk line 
at a distance downstream of the first end, which comprises the 
inlet opening. Thereby, the milk, which has passed through the 
conduit loop, is prevented to return into the inlet opening. The 

30 milk flow through the conduit loop may rinse said first part of the 
conduit. Said milk is then guided back to the milk line. Thus, the 
milk, used to rinse the first part of the passage, does not need 
any special collecting containers and it does not be discarded. 
Consequently, The rinsing process achieved by the milk from 

35 the animal, which is milked, is simple, quick and effective. 
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Advantageously, the conduit arrangement comprises a second 
conduit, having an extension from the valve member to the 
collecting member, which second conduit comprises a second 
part of the passage. In most cases, at least a short such a 
5 second conduit is necessary to arrange In order to transport the 
mWk from the conduit loop to the collecting member, l-iowever, 
this second part of the passage is preferably much shorter than 
the first part of the passage. Advantageously, a milk flow from 
said animal is also arranged to flow through the second part of 
10 the passage In order to rinse it from milk residues from 
previously milked animals. Thereby, the whole passage is rinsed 
by milk from the animal to be milked and the affect of a milk 
sample from previously milked animals is substantially 
eliminated. 

15 

According to a preferred embodiment of the invention, the flow 
means is arranged to provide said milk flow in at least said part 
of the passage, which is arranged to allow a transportation of a 

20 milk flow from the milk line to the collecting member, as soon as 
milk from said animal flows in the milk line at the first end of the 
conduit loop. Thereby, the rinsing process starts as soon as It is 
possible to use milk from the milked animal to rinse the 
passage. After, for example, a determined time period or after 

26 that a determined amount of the milk has passed through the 
valve member, a sample of the milk may be taken. However, 
said flow may be achieved in other ways. Advantageously, the 
flow means comprises a pump In the first part of the passage. 
By using such a pump, a milk flow In the conduit loop is 

30 guaranteed, which provides the rinsing process of the first part 
of the passage. Alternatively, the flow means may comprise 
gravitation and the pressure difference, between the ends of the 
conduit loop for providing a milk flow in the conduit loop. 



According to another preferred embodiment of the invention, the 
conduit has a smaller Inner cross-section area than the milk line. 
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The conduit may. for example, have a diameter of about 2mm. 
Thereby, only a relatively small amount of the milk In the milk 
line needs to be sucked Into the conduit. Preferably, the valve 
member comprises a three-way valve. A three-way valve may be 
5 positioned in a first position, in which it allows a milk flow 
through the whole conduit loop. The three-way valve may be 
switched to a second position, in which it discharges the milk 
from the conduit loop to the second conduit. After a time period 
when the Initial milk flow has rinsed the passage through the 

10 second conduit, a milk sample is collected In the collecting 
member of the final part of the milk flow. The collecting member 
may be a test tube or a container. The milk, which has rinsed 
the second conduit, may be collected In a separate container or 
guided back to the conduit loop downstream of the three-way 

15 valve. 

The collecting member may be comprised in an analysing 
device. The analysing device is arranged to analyse the quality 
of the milk In the sample. Thereby, the content of particular 

20 substances and the existent of bacterium in the milk sample may 
be analysed. The flow means may comprise a pump arranged in 
the analysing device. Thereby, when the three-way valve allows 
a milk flow through the second conduit, the pump sucks the milk 
from the milk line into the passage to the collecting member 

25 Thereby, the flow of the milk sample from the milk line to the 
analysing device is guaranteed. 

According to another preferred embodiment of the invention, the 
device may comprise a control unit, which is arranged to be 

30 connected to the valve member and arranged to initiate said 
discharge of the milk from the conduit loop. Such a control unit 
may be a computer device, which initiates a substantially 
arbitrary sampling of the milk from the animal to be milked The 
control unit may be able to switch, for example, the three-way 

35 valve to the first position, in which a milk flow is guided through 
the whole conduit loop, and to a second position, in which a milk 



r1 WU^tV J 



6 



flow is guided from the first end of tlie conduit ioop to the 
collecting member In the analysing device. The control unit may 
set the three-way valve In the second position during a time 
period such that a suitable amount of milk from the conduit loop 

5 is guided to the second conduit. The initial part of the milk flow 
in the second conduit is used to rinse the passage and the final 
part of the milk flow is collected in the collecting member as a 
milk sample. The control unit may be arranged to initiate 
sampling of the milk from the conduit only after that an amount 

10 of milk from said animal has passed through the valve member. 
Such an amount is the estimated amount for rinsing the first part 
of the passage from milk residues from a previously milked 
animal. Advantageously, the control unit Is connected to an 
identity sensor and arranged to receive Information from the 

16 sensor about the identity of the animal. In an automatic 
sampling device such an information is necessary in order to 
relate a milk sample to a specific animal. 

According to another preferred embodiment of the invention, the 

20 control unit is connected to a flow meter and arranged to receive 
information from the flow meter about the presence of a milk 
flow in the milk line. With such information, the control unit may 
control the activation of the pump In the first part of the 
passage. Thereby, the pump may be started, as soon as a milk 

26 flow is presence in the milk line and stopped as soon as the milk 
flow has ended in the milk line. Alternatively, the pump may be 
driven substantially continuously. The control unit may be 
connected to the analysing device and be arranged to receive 
Information from the analysing device about the results of the 

30 milk samples. Thereby, the control unit may store the result of 
the analysed milk sample. The control unit may also have the 
possibility to control a removing unit, which removes the milk 
from a specific animal If the milk sample discloses that the 
quality of the milk is not sufficiently high. The milk from a 

36 specific animal may be stored in a primary container until the 



7 



control unit receives information about the quality of the milic 
from the analysing device. 

According to another preferred embodiment of the invention, the 
5 device is connected to a milk line arranged to transport milk 
from one teat of an animal at a time. Thereby, an infected teat of 
an animal may be detected and the milk from such a teat 
discarded. 

10 The invention relates also to a method for sampling of milk from 
an animal the milk of which is to be tested, wherein a device is 
used comprising a collecting member arranged to receive milk 
samples from a milk line, which is arranged to transport milk 
from one animal at a time, and a passage arranged to allow a 

15 flow of milk from the milk line to the collecting member. The 
method is characterised by the step of: providing a milk flow 
from said animal through at least a part of the passage at least 
a time period before a milk sample is taken in order to rinse at 
least said part of the passage from milk residues from a 

20 previously milked animal. The initial milk flow from said animal 
removes effectively possible residues of milk from previously 
milked animals in the passage. Thereby, the risk that a milk 
sample is mixed with milk from previously milked animals is 
substantially eliminated. Consequently, an effective rinsing 

25 process of the passage from milk residuals is obtained in a 
quick and simple way. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 The present invention is now to be explained more closely by 
means of a preferred embodiment, which is disclosed as an 
example, and with reference to the attached drawings. 

Fig. 1 shows a milk line with a device for sampling of milk 
35 according to the invention, 
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Fig. 2 shows a first embodiment of a device for sampling of 
milk and 

Fig. 3 shows a second embodiment of a device for sampling 
of milk. 

5 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF 
THE INVENTION 

Fig 1 shows a milk line 1 having an extension from a claw 2, 
10 which is attachable to a cow 3 during a milking process. The 
milk line 1 is arranged to convey milk from the cow 3 to a 
collecting container 4. A vacuum pump 5 guarantees the 
transport of the milk to the collecting container 4. A sampling 
device 6 is connected to the milk line 1, for allowing sampling of 
15 the milk from the milk line 1. Since the milk line 1 has an 
extension from only one claw 2, the milk in the milk line 1 
originates from one cow 3 at a time. In order to identify the 
milked cow 3, a reading device 7 Is arrange to read a specific 
code from a transponder, which, in this case, is attached to an 
20 ear of the cow 3. The sampling device 6 is arranged to 
discharge a small amount of the milk flowing in the milk line 1 as 
a milk sample. Thereafter, the content of particular substances 
and bacterium in the milk sample is analysed. 

25 Fig. 2 shows a first embodiment of a sampling device 6 
according to the present invention. The sampling device 6 
comprises a conduit loop 8 having an inlet opening at a first end 

9, which is connected to the milk line 1, and an outlet opening at 
a second end 10. Thereby, a part of the milk, which flows in the 

30 milk line 1 , allows to flow into the inlet opening at the first end 9 
of the conduit loop 8. The milk in the conduit loop 8 is guided 
back to the milk line 1 , via the outlet opening in the second end 

10. Since the second end 10 is connected to the milk line 1 at a 
distance downstream of the first end 9. the milk, which has 

35 passed through the conduit loop 8. is prevented to return to the 
conduit loop 8. The conduit loop has a substantially smaller 
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inner cross-section area than the milic line 1. Thereby, only a 
relatively small amount of the milk flow In the milk line 1 is 
sucked into the conduit loop 8. 

5 A pump 11 and a three-way valve 12 are arranged in the conduit 
loop 8. The pump 11 is positioned in a first part 8a of the 
conduit loop 8, which first part 8a has an extension from the first 
end 9 to the three-way valve 12. The three-way valve 12 is 
mostly positioned in a first position, in which it allows the milk to 

10 pass through the valve 12 in a direction towards the outlet 
opening 10. When a milk sample Is desired, the three-way valve 
12 is switched to a second position. In this second position the 
three-way valve 12 discharges the milk flow from the first part of 
conduit loop 8a to a second conduit 13, which guides the milk to 

15 a milk analysing device 14. The analysing device 14 comprises 
a collecting member 15 arranged to collect milk samples. 
Consequently, the milk Is transported through a passage, which 
extends from the milk line 1 to the collecting member 15. The 
passage comprises a first part having an extension through the 

20 first part 8a of the conduit loop 8 and a second part having an 
extension through the second conduit 13. A flow meter 16 is 
arranged in the milk line 1 in order to measure the flow rate In 
the milk line 1. Furthermore, the sampling device 6 comprises a 
control unit 17, which is arranged to supervise and control the 

25 milk sampling process. Such a control unit 17 comprises a 
computer unit. By using such a control unit 17, a substantially 
automatic sampling of the milk from individual cows 3 is possible 
to accomplish. 

30 When a cow 3 has entered, for example, a milking stall, the claw 
2 is attached to the cow 3. The reading device 7 reads the 
identity of the cow 3 and informs the control unit 17 about the 
identity of the cow 3 by a signal. The milking process is started 
and the milk from the cow 3 begins to flow in the milk line 1. The 

35 milk in the milk line 1 is transported by the vacuum pump 5 in a 
direction towards the collecting container 4. The flow meter 16 



10 



10 



15 



20 



25 



30 



35 



detects the milk flow in the milk line 1. The control unit 17 is 
Informed by a signal from the flow meter 16. The control unit 17 
Initiates activation of the pump 11. which establishes a negative 
pressure at the first end 9 of the conduit loop 8. Thereby a part 
of the milk, flowing in the milk line 1. is sucked into the conduit 
loop 8, via the inlet opening, at the first end 9. 

The milk flow, from the cow 3. removes possible milk residues in 
the conduit loop 8 from the previously milked cow. Such milk 
residues are stored as a thin film along the inner wall surface of 
the conduit loop 8. Consequently, by using the milk from the 
cow. which is milked, to rinse the conduit loop 8, a very simple 
quick and effective rinsing of the conduit loop 8 from milk 
residues is achieved. Thereby, remaining milk residues In the 
first part 8a of the conduit loop 8 will not influence on a milk 
sample of the presently milked cow 3. The control unit 17 
initiates sampling of the cow 3 only after that a time period has 
passed and/or a suitable amount of milk from the cow 3 has 
flown through the three-way valve 12 In the conduit loop 8. 
When, such a suitable amount of milk has flown through the 
three-way valve 12, the risk is substantially eliminated that milk 
residues from the previously milked cow is remaining in the first 
part 8a of the conduit loop 8. 

When a sample of the milk from the cow 3 has to be taken, the 
control umt 17 initiates an adjustment of the three-way valve 12 
from the first position to the second position. The milk in the first 
part 8a of the conduit loop 8 is now pressed into the second 

conduH II ''"'"^ "^'^ '"•"^ -cond 

fhr". i transported through the analysing device and out 
through an outlet conduit 18. The outlet conduit 18 may 
transport this milk back to the conduit loop 8 downstream of^he 

thl r„"n ""tl °' *° " '""^'^^ ^^"^'^'"S Thereby 
he initial milk flow through the second conduit 13 removes mifl^ 

residues from a previously tested cow. The final milk flow in the 

second conduit 13 is guided to the collecting member 15. Such a 
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guiding of the milk to the outlet conduit 18 or the collectinn 

By information about the flow rate in the milk line 1. the control 
un.t 17 may keep the three-way valve 12 In the seci^d posit on 
at a t«ne period such that a desired amount of milk for'rinsing 
and for samplmg is delivered through the second conduit 3 
The three-way valve 12 is then switched back to Its flrsi 
anair. 7'^^^' receives Information abl he 

ana ys s results from the analysing device 14 concerning he 
content of particular substances and/or bacterium "rthe mUk 

lu^li^^oMh ""-IJ/ ^^^^'-^ informatTorabout the 

" 3- •"•"^ •"ay be stored in the 

collecting container 4 until the control unit 17 has received 
information about the quality of the milk frnm fh! 
device 14 if ^ ii/ 7 ^^"^ analysing 

aevice 14. If the milk from the cow 3 does not perform 

4 mavT/r ^"^"':r"'^"*^ ^"ality. the milk In the contaTner 
4 may be removed as no usable. ^'^inainer 

If the conduit 13 is much shorter than the first oart 8a of fho 

However. i„%.e mo^^ir^r.rb.r;^^„';e tw^e 
passage from ,h. ™i,k line 1 to tt,, cortee«„8 meZr 15 

Fig 3 shows an alternative embodiment of the device In thi. 

rrr£~ ^^^^^ ^4.'.=— 

to be taken, the control unit 17 Initiates an adjustment of the 
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three-way valve 12 from the first position to the second position. 
The m,lk ,n the first part 8a of the conduit loop 8 Is now sucked 
nto the second conduit 13 by the pump 19. The Initial milk flow 
m the second conduit 13 is transported through the analysing 
device and out through the outlet conduit 18. The outlet conJuft 
18 may transport this milk back to the conduit loop 8 
downstrearn of the three-way valve 12 or to a specific collecting 
container. Thereby, the initial milk flow removes possible milk 
residues from a previously tested cow In the passage through 

conduit 13 ,s guided to the collecting member 15. Such a 

mJmZ'lV '"1"' *^ '""^ ^8 the collecting 

member 15 may, for example, be performed by a suitable valve 
member, which is not shown in the figures. 

By information about the flow rate in the milk line 1. the control 
umt 17 may keep the three-way valve 12 in the sec;nd posit on 
at a tm.e period such that a desired amount of milk for rinsing 
and for sampling is delivered through the second conduit 13 
The three-way valve 12 is then switched back to its firs 
analZ ^'^T^^' receives information about he 

content of particular substances and/or bacterium in the milk 
The control unit 17 stores the received InformatToi^^ about tht 
quauty Of the milk from the cow 3. The milk maT^J stot 1^ Te 
collecting container 4 until the control unit 17 ha^ received 

ncTT; Tiz^rr' '""^ 

aeyice 14 If the milk from the cow 3 does not oerform 
determmed requirements of the quality, the milk in thTcontaZ 
4 may be removed as no usable. ^"niamer 

r/in"^ !^ *° described embodiments of 

daims ^h " ""^^ ""^'^^ ^^^^'y ^"h'" the sco^Tthe 
r«nn A ^^^tricted to the use of a conduH 

^ndu« 'hav1:r''"* ^ ^"•'^t-n«al.y arbitrary shaped 

conduit having a passage between the milk line and ^he 



collecting member may be used. It is also possible to connect 
the device to a milk line, which transports milk from one teat of 
the animal. In this case, it is. for example, possible to detect an 
mflammatlon in a specific teat of an animal. 
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Claims 



1 . A device for sampling of milk from an animal the milk of which 

LI ' comprises a collecting 

member (15) arranged to receive milk samples from a milk tine 
(1). which is arranged to transport milk from one animal (3) at a 
time and a passage arranged to allow a milk flow from the milk 
nne (1) to the collecting member (15). characterised in that the 
device comprises flow means (11.19) arranged to provide a milk 
flow, from said animal (3), through at least a part of the passage 
at least a time period before a milk sample is taken in order to 
rinse at least said pari of the passage from milk residues from a 
previously milked animal. 

2. A device according to claim 1. characterisftri in that the 
device comprises a conduit loop (8). having a first end (9) 
connected to a milk line (1) and a second end (10) connected to 
the milk line (1) at a distance from the first end (8), and a valve 
member (12) arranged to allow a discharge of the milk In the 
conduit loop (8). wherein a first part (8a) of the conduit loop (8) 
which has an extension from the first end (9) to the valve 
member (12). comprises a first part of the passage. 

3. A device according to claims 2. characteri«Ari m that the 
device comprises a second conduit (13) having an extension 
from the valve member (12) to the collecting member (15). which 
second conduit (13) comprises a second part of the passage. 

4. A device according to claim 2 or 3. characterised in that said 
flow means (11. 19) is arranged to provide said milk flow in at 
east said part of the passage as soon as milk from said animal 
3) flows in the milk line (1) at the first end (9) of the conduit 
loop (8). 
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5. A device according to any one of the preceding claims 2 to 4. 
cliaracterised in that the flow means comprises a pump (11) 
arranged in the first part 8a of the conduit loop (8). 

5 6. A devic;e according to any one of the preceding claims 2 to 5, 
characterised In that the conduit loop (8) has a smaller inner 
cross-section area than the mlllc line (1). 

7. A device according to any one of the preceding claims, 
10 characterised in that the valve member comprises a three-way 

valve (12). 

8. A device according to any one of the preceding claims, 
characterised in that the collecting member (15) is comprised in 

15 an analysing device (14), which is arranged to analyse milk 
samples. 

9. A device according to claim 8. characterised in that the flow 
means comprises a pump (11) arranged in the analysing device 

20 (14). 

10. A device according to claims 2. characterised In t hat the 
device comprises a control unit (17) connected to the valve 
member (12) and arranged to initiate said discharge of the milk 

25 from the conduit loop (8). 

11. A device according to claim 10. characterised ii^ that the 
control unit (17) Is arranged to initiate sampling of the milk only 
after that a certain amount of milk from said animal (3) has 

30 passed through at least said part of the passage. 

12. A device according to any one of the claims 10 or 11, 
Phar^cterised In that the control unit (17) is connected to a 
reading device (7) and arranged to receive information from the 

35 reading device (7) about the Identity of the animal (3). 
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13. A device according to any one of the preceding claims 10 to 

12, characterised in that the control unit (17) is connected to a 
flow meter (16) and arranged to receive Information from the 
flow meter (16) about the presence of a milk flow in the milk line 

5 (1). 

14. A device according to any one of the preceding claims 10 to 

13, characterised in that the control unit (17) is connected to the 
analysing device (14) and arranged to receive Information from 

10 the analysing device (14) about the results of the milk samples. 

15. A device according to any one of the preceding claims 1 to 

14, characterised in that the device is connected to a milk line 
(1) arranged to transport milk from one teat of an animal (3) at a 

15 time. 

16. A method for sampling of milk from an animal the milk of 
which is to be tested, wherein a device Is used comprising a 
collecting member (15) arranged to receive milk samples from a 

20 milk line (1), which Is arranged to transport milk from one animal 
(3) at a time, and a passage arranged to allow a milk flow from 
the milk line (1) to the collecting member (15), characterised by 
the step of: 

providing a milk flow from said animal through at least a part of 
25 the passage at least a time period before a milk sample is taken 
in order to rinse at least said part of the passage from milk 
residues from a previously milked animal. 

17. Use of a device according to any one of the claims 1-15 in 
30 an arrangement for milking of animals. 
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Abstract 

The invention relates to a device and a metliod for sampiing of 
ml\k. The device comprises a collecting member (15) arranged 

5 to receive miilc samples from a milk line (1), which Is arranged to 
transport mWk from one animal (3) at a time, and a passage 
arranged to allow a milk flow from the milk line (1) to the 
collecting member (IS). The device comprises flow means (11, 
19) arranged to provide a milk flow, from said animal (3), 

10 through at least a part of the passage at least a time period 
before a milk sample is taken in order to rinse at least said part 
of the passage from milk residues from a previously milked 
animal. 



15 (Fig. 2) 
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